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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/04199 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 
pages 



□ 



, as originally filed 



filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



. filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55,2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminar\' examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



□ This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originailv filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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International application No. 

PCT/JP99/04199 



II. Priority 



□ This report has been established as if no priority had been claimed due to the failure to furnish within the prescribed time 
limit the requested: 

I I copy of the earlier application whose priority has been claimed. 

I I translation of the earlier application whose priority has been claimed. 

□ This report has been established as if no priorit>' had been claimed due to the fact that the priority claim has been found 
invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
Additional observations, if necessar>': 

The use of sodium fluoride and cesium fluoride as flux is not described in the previous 
application that forms the basis for the priority claim, and therefore the priority claim for Claim 
3, which specifies at least one type of flux selected from a group consisting of sodium fluoride 
and cesium fluoride. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelt\' (N) Claims 1-6 YES 

Claims " NO 

Inventive step (IS) Claims 1-6 YES 

Claims NO 

Industrial applicability (lA) Claims 1-6 YES 

Claims NO 



2. Citations and explanations 

Document 1.: L L Kozhina et al, Vestn. Leningr. Univ., Fiz., Khim. No. 3, 1983, pp. 40-46 

Document 2: US, 5523026, A (Chuangtian Chen and 5 others) 4 June 1996 (04.06.96) Full text, 
Fig. 2a-2b& JP, 8-54656, A, Full text; Figs, 1-3 &DE, 19514065, Al & CN, 1110335, A 



Claims 1-6 



The inventions described in Claims 1-6 appear to involve an inventive step with respect to 
documents 1 and 2. 

Document 1 describes the compound K2AI2B2O7, but it does not describe or suggest technology 
that uses this compound as a nonlinear optical crystal. 

Document 2 describes the nonlinear crystal Sr2Be2B207, but it does not describe or suggest the 
nonlinear optical crystal K2AI2B2O7 that has a structure in which the Sr site is completely 
replaced by K and the Be site is completely replaced by Al. 
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From the INTERNATIONAL BUREAU 


PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(rCr nute 4/.HC), Tirst sentence; 


To: 

^ NISHIZAWA, Toshio 
Mani-Building 
6th floor 

37-10, Udagawa-cho 
Shibuya-ku 
Tokyo 1 50-0042 

1 A POM 

JMrvJiN 


Date of mailing (d a y/mo nth/year) 
17 February 2000 (17.02.00) 




Applicant's or agent's file reference 
99-F-040PCT 


IMPORTANT NOTICE 


International application No. 

PCT/JP99/04199 


International filing date (day/month/year) 
04 August 1999 (04.08.99) 


Priority date (day/month/year) 

04 August 1998 (04.08.98) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

CN,EP,JP,KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no co^py 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA 



. The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
17 February 2000 (17.02.00) under No. WO 00/08524 

REMINDER REGARDING CHAPTER II (Article 31(2){a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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INTERNATIONAL SEARCH REPORT 



Intemaiional application No. 
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A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI' G02F1/35 

According lo International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ G02F1/35 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toro)cu Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Torolcu Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P. X 



P, X 



P/ X 



Proceedings of SPIE - The International Society for 
Optical Engineering, Vol. 3556, pp. 156-161, 
(September, 1998) Zhang-Gui Hu et al. 

Proceedings of SPIE - The International Society for 
Optical Engineering, Vol. 3556, pp. 21-23, 
(September, 199 8) Ning Ye et al . 



Japanese Journal of Applied Physics, 
No. lOA, PP.L1093-L1094 , (October, 
Hu et al. 



Part 2 , Vol. 37, 
1998) Zhang-Gui 
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1, 2, 4, 5, 6 



1/ 2, 4, 5, 6 



Vestn. Leningr- Univ., Fiz., Khim. , No. 
pp. 40-46, (1983), I.I. Kozhina et al . 



P, A 



Proceedings of SPIE - The International Society for 
Optical Engineering, Vol. 3556, pp. 14-20, 
(September, 1998) Chuangtian Chen et al. 

The Review of Laser Engineering, Vol. 26, No. 3, 
pp. 215-219, (March, 1998) YuusuJce Mori, et al. 



1, 2, 4, 5, 6 
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Further documents are listed in the continuation of Box C. | | See patent family annex. 



♦ Special categories of cited documents: 

''A" aocumeni defining the general slate of the art which is nol 

considered lo be of particular relevance 
"E' earlier document but published on or after the international filing date 
"L" document which may throw doubts on priori ly claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring lo an oral disclosure, use, exhibition or other 

means 

"P^ document published prior to the international filing date but later than 
the priority date claimed 



**T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the inveniion 
"X" documeni of particular relevance: the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the documeni is taken alone 
'Y" document of particular relevance: the claimed inveniion cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

documeni member of the same patent family 



Date of the actual completion of the international search 
200ctober, 1999 (20. 10. 99) 



Date of mailing of the international search report 

2 November, 1999 (02. 11. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Forni PCT/ISA/210 (second sheet) (July 1992) 
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Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 

A 
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JP, 8-54656, A (ChonJcuo Keshueyuan Fuchian 

Uchichekou Yanchiusuo) , 

27 February, 1996 (27. 02. 96), 

Full text ; Figs. 1 to 3 

& US, 5523026, A & DE , 19514065, Al 

& CN, 1110335, A & CN, 103852, B 

Nature, Vol. 373, No. 6512, pp. 322-324, (1995), 
Chuangtian Chen et al . 

Journal of Applied Physics, Vol. 77, No. 6, 
pp. 2268-2272, (1995) Chuangtian Chen et al . 
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|4^tJJfftii^i$:^(a(JAPAN SCIENCE AND 

TECHNOLOGY CORPORATION)[JP/JP] 
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te^ 7K#S:(SASAK1, Takatomo)[JP/JP] 
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^m± MSfiJ^(NISHIZAWA. Toshio) 

T 150-0042 M^^m^^^m)\\m7'l0 ^tfyU6Pg 

Tokyo, (JP) 



(54)Title: NONLINEAR OPTICAL CRYSTAL 



(57) Abstract 

A nonlinear optical crystal which is represented by the formula: K2A^l2B207, a method for wavelength conversion using the optical 
crystal, and an element and a wavelength conversion apparatus for use in practicing the method. This nonlinear optical crystal is the one for 
generating vacuum ultraviolet rays which can be grown with ease and is advantageous in practical use. 
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